Mechanical properties of the pectin hydrogels and inflammation response to their subcutaneous implantation.
We studied the influence of the mechanical properties of pectin hydrogels on acute inflammation and tissue repair after subcutaneous implantation. We used hard and soft pectin hydrogels. The results of histology and the analysis of serum-level cytokines demonstrated that the intensity of acute inflammation increased with increasing hardness of the pectin hydrogels. We also showed that the pectin hydrogels did not inhibit tissue repair. The results of the morphometric and texture analysis of the pectin hydrogels showed that the in vivo biodegradation kinetics of hard hydrogels were greater than those of soft pectin hydrogels. We also observed that on the surface of the hard and soft pectin hydrogels, a network of collagen fibers was formed. The surface of the pectin hydrogel was shown to prevent the adhesion of infiltrating inflammatory cells. The results of the in vitro experiments demonstrated that pectin hydrogels inhibited the functional activity of macrophages and minimally activated the complement system. Therefore, we showed that soft pectin hydrogels have low proinflammatory potential and can be used in surgery as a barrier material as prevention of adhesions in the abdominal cavity. The hard pectin hydrogel can be used in tissue engineering. The hard pectin hydrogels can be used in the reconstruction of skin because are overpopulated with collagen fibers and contribute to the formation of new connective tissue, their elasticity is comparable to the skin and can be adjusted. They are biodegradable, and no additional manipulation is required to remove them.